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MQOUlC UTtUHATiON LIST TC08 «V| 7-WUL-71 
j,OC, WE... SECT . 0H8«Sw£cT-:03»0S 



104 



BOS 



806 



M423 



MI2S 



Mill 



1 o 
e 
o 
o 



BOS 



*115 



— lor 



810 



Tf206" 



HI27 



Bll 



M115 



Kl 

n 
oi 

Kl 
Pi 

Bi 

El 

Hi 
"Kl 
HI 

n 

si 
ui 

El" 



ci 
rz 

K2 

K2 
82 

V2 

Cl 

n 

Si 



El 

V2 

01 
Jl 

Nl 
Ul 



•12 



Mil? 



•13 M20« 



El 

Li 

SI 

V2 

El 



TCll-1 
TC11-1 

TCii-i 

TCll-1 
TCll-1 
TCll-1 

TC10-1 
TC10-1 
TC10-1 
TC10-1 
TC10-1 
TC10-1 
TC10-1 
TC10-1 

"TC02-1 
TC02-1 
TC02-1 



TC08-i 
TC06-i 
TC02-1 
TC02-1 
TCOl-1 
TC04-; 

TC08-1 
TC08-1 

Tcoe-i 



TC05-1 
TC05-1 
TCOl-i 

TC05-1 
TC05-1 
TC05-1 
TC05-1 



TC05-1 
TC05-1 
TC04-1 
TC04-i 



l76,l50 
156,150 
1*6, i50 

62,90 
42, «0 
62,153 

176,33 

158,33 

1*0,33 

1?2,33 

134,33 

8», 30 

6S,30 

53,30 

1*0,23 

1*0,130 

8»,20 



1*0,137 

74,47 

116,210 

138,210 

3^,233 

130,150 

170,120 
5*, 123 
112,63 



BJ,70 

5«,103 

120,260 

66,173 
57,70 
55,40 
65,47 



8»,173 
76,173 
1*0,55 
119,81 



TC04-i-i?0,220 



9 










«#) 


MODULE 
LOC 


UTJl!?AT!0N LIST 
. TYPE SECT 


Tcoe hvi 
owc-shEet.codr 


© 


B1J 


M206 


u 

SI 


•TC04-l-i70,270 
TC04-l-i^0,220 




«»14 


M206 


El 

SI 


TC02-l-i40,210 
TC05»l"i30,3D0 


© 


Bl? 


H113 


ri 

Kl 
Si 


TC03-1-140.33 

TC04-l-i*6,l*0 

TC05-l«i70,l40 


@ 


B16 


M602 


n 


TC03-1-132.63 


<* 


B18 


6888 


_.J2 ... 
kl 


TClO-1-190,240 


© 


819 


M332 


TClO-1-85,273 


9 


820 


6980 


J2 


TCiO-t-130,240 


© 


821 


6979 


K 


TCOS-i-0,0 


9 


B22 


M933 


U2 


TC02-t-43,273 


• 


823 


WJ05 


02 
M2 
K2 

M2 

P2 

S2 ~— 

U2 


TC02-i-i72,2S6 
TC02-l-i?2,2S6 
TC02-1-132.296 
tc02-i- 1 ?2,286 
TC02-l-i32,2<»6 


O 






TC02-1-82.284 
TC02-1-62.28* 


© 

o 
o 


CO? 


MlOl 


Bi 

-J2 ~ 
L2 
N2 
P2 
T2 
V2 


TCll-i-i§6,210 

TCU-1-136,210 

TCll-l-9i,2l3 

TCll-l-86,2i3 

TCli-i-7»,?l3 

TCH-1-6»,213 

TCll-l"5S,2l3 

TCU-i-46,213 


o 


C03 


MiOl 


BI 
r2 


TCil-fi86,270 
TCU-l-i36,270 


Q 











7-JUL-71 



• 



21112 


PAGEl 3 










SECT 


0WG>< 


SHEET. 


coords 


UNUSEQ 


MODULE 


SECTIONS 


H2 


TCtl 


•1-116 


,150 


VI 


Ul 


U2 


N2 


TCH- 


•1-96, 


150 








M2 


TC11 


•1-42, 


150 


„vi 


Ul... 


_U2 .. 


N2 


TC11 


•1-42, 


30 








0? 


TC10 


•1-32, 


30 


V2 






fi 


TC10 


•1-176 


,100 








vl2 


TC10' 


•1-158 


,100 








L2 


TC10 


•1-1*0 


,100 








N2 


TCOl 


•1-110 


,50 








P2 


TC05 


•l-*0, 


30C 








T2 


TCOl- 
TC02. 


•1-30, 
•1-140 


260 








" M2 "" 


,60 








l»2 


TCO? 


•1-140 


,140 








V2 


TC02- 


•1-88, 


60 








ri 


TC08 


•1-132 


,107 


Ul_. 






Kl 


TC06. 


•1-7*, 


107 








M 


TCOB. 


•1-190 


.47 








si 


TC08 


•1-132 


,*7 








VI 


TC05 
TC08. 


•1-45, 

•1-112 


278 








"H2 


• 120 








P2 


TC08. 


■1-170 


,60 








V2 


TC08 


•1-56, 


60 








J2 


TC04 


•1-90, 


260 


Vl 


.«* 


P2 


SI 


TC04. 


•1-160 


,150 








H2 


TC05. 


■1-76, 


193 








H2 


TC05. 


•1-160 


,295 








S2 


TC02. 


•1-36, 


170 








VI 


TC05. 


•1-100 


,1*0 








J2 


TC04. 


•1-54, 


35 


VI 






P2 


TC04 


•1-73, 


62 








Ul 


TC04 


•1-192 


,309 


- 






H2 


TC04 


•1-170 


,245 









■ \ 
© j 

• i 



1112 

SECT 


PAGE! 4 

OWO-SHEET-COORDS 


P2 

V2 


"C04. 1.130, 180 
TC04. 1-130,260 


P2 
V2 


TC02- 1-177, 210 
TC03- 1-176,300 


F2 

Nl 
S2 


TC03-l-116,3l 

TC05-1.40.40 

TC05-1«138,260 


L2 


TC03-1-100,185 


U2 


TC10. 1-160, 300 



UNUSED MOOULE SECHONS 



LI 



H2 



VI Ul 

N2 K2 



V2 

ci 



*i 



U2 


TC10- 1-100,300 






PI 


TC06-1-0.0 










N2 


h2 






Ki 


01 


£2 


TC02-1.162.286 


F2 




J2 


TC02-1-1«2,286 






L2 


TC02. 1-192,255 






N2 


TC02-1-U2,286 






P.2 


TC02-1-92.286 






T2 


TC02-1-72.284 






V2 


TC02-i-4?,?86 






El 


TCli-1-176,210 






HI 


TCH-1-166,210 






Kl 


TCll-1-156,210 






Ml 


TCli-1-146,210 






PI 


TCll-1-136,210 






SI 


TCll-l-l?6,2J0 






Ul 


TCU-1-116,210 






El 


TCil-t-176,270 


V2 


T2 


HI 


TCll-1-166,270 







PI 



»2 



.-■ i - ^ o r N iv yo^ *nr tf/%tr r 



© 

Q \ 
- \ 

° \ 

• 1 

i 
• . 

• ; 

m ; 
& ' 

o 

Q 

Q ' 



Q \ 

i 

• J 

t 

I 

• I 

O 1 

Q > 
© 

o ; 

•'i 

•i 



9 i 

• I 



^^%bm*h»«i>v& 



^*^w-**J&^,v*^^ 



4. 4£V^MM*1a44ti^*^j»!*M>»*<i^ -»i*! * «<*, 



<^. v A«b*«ifrW4t^^' sWi'« 



© # 



*0&UL't U?!UI**iCIN UlSt TC08 'CVt 7-JUU-71 
J.OC TVPf SCCT... 0WC-SMCCT.5Q3RP5 



C03 
C04 
CO* 



H101 



J2 
L- 
fc2 
81 



M103 -i 

M103 Bl 



Hill 01 
CI 

HI 
Kl 

_ "1 



TCll-l-»*,l*3 

tch-1"b»,*73 

*Cil-l-7»,t73 
TCll-l-l26,270 



TC01-l-i?0i73 
TCOl-l-73,40 



TClO-1-122,130 
TCiO-l-i34,i30 
TC10-1-8*,103 
TC10-1-6M03 

TClO-l-53,103 









P5. 


TC10 


■1-32. 


103 


© 






93 


TC10 


■1-176 


• 1^0 








0* 


TC10 


•l-ise 


.190 


© 


„co?__ 


__M207 _ 


CI 


TC02 
TC02 


■1-81, 

•1-81, 


103 






183 


© 
















cos 


Mt2l 


El 


TCOS- 


•i-i»o 


.227 


© 






LI 


TC06- 


•1-132 


.227 








51 


TC08- 


•1-76, 


227 


© 






V2 


TC08 


•1-7*. 


167 


C09 


M20* 


ci 


TC06- 


•1-170 


,2«0 








Ll 


TCOS 


•1-51. 


243 


© 






SI 


TC08- 
TC06- 


■1-112 
•1-176 


.HO 


© 


CIO 


Ml2t 


El 


,277 








Ll 


Tcoe- 


•i-ita 


.277 








SI 


TC08- 


■1-62. 


277 


® 


eir 




~ei — 


" TC04 


•1-150 






M1IJ 


.35 


© 






T2 


7C0* 


•1-136 


,62 








K2 


TC09- 


•1-110 


,53 








N2 


TC04- 


■1-130 


.240 


• 






S3 


TC04 
TC03- 


■1-74, 
■1-35. 


12? 


© 


C12 


M113 


01 


223 








Jl 


rco4 


•1-119 


.135 


© 















21(12 

SECT 


f»4GEt 5 

0WG-SHEET.C00R5S. 


Kl 
»l 
»l 
Ul 


TCll-1-156,270 
TCll«l-l«6,270 
TC11-1«136,270 
TCll-i-116,270 


XI 


TCOl-1-125,30 


Kl 


TCOl.l.30,30 


02 
F2 

J2 
L2 

N2 


TClO-1-140,180 
TC10-1. 122,180 
TCtO-l-104,180 
TC10.1-8#,180 
TCOl-1.127,110 


R2 

T2 
v2 


TC01. 1.30,90 

TC01-l-ilO,l20 

TC01-l«90,l20 


H2 
P2 


TC02-l-8S,l<0 

TC02- 1-140, 180 


J2 
P2 

Ul 


TC08-l.190.167 

TC08-i.132.167 
TC0l-l.lfl0.260 


H2 
P2 
V2 


TC08-1.112.240 
TC08-1-170.180 
TC08-1.5A.180 


,!2 
V2 


TC09. 1-30, 103 
TC06-1-175.252 
TC09. 1.32, 230 


•i 

Kl 
Nl 
SI 
V2 


TC04. 1.130, 35" 
TC04. 1-120, 35 
TC04. 1.U4, 58 
TC04-1. 130,82 
TC04. 1.70, 150 


M2 


TC09-1.90.50 
TC03-l.30.40 



1) 

© 
I m 



hqDulE u7!L!?ATfON LIST TC08 »EVI 7-JUL-71 
.iOC TYPE. SE_CT_ DWG-SHEET-C05R3S 



© 


C12 


MllS 


HI 


TC04- 


■1*8*. 


35 








Ul 


TC04- 


'1-74, 


35 


© 


„tl3 


_„. M *-i_ 


01 


TC04' 


•1-44, 


»0 








~ El "" 


TC05- 


■1*1*0 


,1*0 


© 






HI 


TC05- 


•1-120 


,1*0 








Kl 


TC05-1-140 


,230 








"1 


TC05- 


•1-120 


,i30 


© 






PI 


TC03- 


■1-69, 


95 








SI 

"""Ul 


TC04- 
,'C04. 


■1-54, 

■1-6?. 


203 








175 


© 
















C14 


»20« 


El 


TC08- 


■1-1*0 


,330 


© 






Ll 


TC08- 


■1-5*. 


!03 








«i _ 


TC05- 


■1-36. 


243 


© 


CIS 


H113 


CI 


TC05- 


■1-130 


,4? 








r? 


TC09- 


■1-43, 


37 








K2 


TC09- 


■1-190 


,53 


© 






N2 


TC09- 


■1-150 


,1*0 








S2 

V2 " 


TC03- 
TC02- 


•1-65, 

1-1*8 


235 


© 






,1*2 


C16 


M627 


El 


TC03- 


■1-59, 


293 








Ll 


TC03- 


•1*53, 


293 


© 






si 

81 


TC03> 
TC01- 


■1-130 
•1-130 


,33 


© 


C17 


HUt 


,2*0 








rz 


TC03- 


•1-99, 


82 








J2 


TC06 


•1-1?* 


,293 


© 






Mi 


TC05 


•1-1*7 


.1*5 








si 


TC01 
TCOl 


"1-63, 
•1-55, 


263 


© 






157 


ft 


cia 


HZ2S 




TC07 


■1-0,0 






.002 


.. _ M,0 '_ 


*i 


TC12 


•1*73, 


20 


© 
















003 


M»OJ 


41 


TC12 


•1-73, 


55 


© 
















004 


M»03 


*i 


TC12 


•1-75, 


»0 


© 
















DOS 


M90J 


' *1 


TC12 


•i-75, 


»> 



© 



,U«l«8tO_MODUuC .SECTIONS _ 



VI hi 
VI M 






© 



© 



V2 SI 



VI 



VI Ul 



vr ~~ - Ul 



21U2 


PAGEI 6 




SECT 


OwC SHEET. CODPBS 


... UN 


S2 


TC03-1.80.37 




vi 


TC04-l.64.35 




02 


TC05-i-73,216 




F2 


TC05-1-140.260 




J2 


TC05- 1.117, 299 




12 


TC05. 1-97, 290 




N2 


TC03-1-51.246 




»2 


TC09-l.37.60 




T2 


TC09- 1-1-7, 80 




V2 


•:02-l.l65,lB5 




«2 


TC08-1.U2,300 


V2 


?2 


TC03-i-65,260 




Fl 


TC05-1.140.40 


VI 


Kl 


TC05-1-142.70 




Nl 


TC03-1-70.30 




SI 


TC03-1-72.60 




Ul 


TC03-1. 194,260 





J2 


Te05-l.120.260 


VI 


P2 


TCOl-l-100,290 




V2 


TC03-1.150.31 




02 


TC03. 1-137,62 


V2 


HI 


TCOS- 1.37, 76 


El 


Kl 


TC05-1-97.165 




N2 


TC09-1.27.130 




»2 


TC09. 1-177, 170 




T2 


TC06-1.70.300 





UNUSED MODULE SECTIONS 



O ) 

I 

o I 

i 

o I 

© ' 

o 

• ; 

• \ 

I 

© " 

© i 
o 

O ' 



9 



Ul 



L2 



Ul 



42 


TC12-1-32.20 


42 


TC12-1-32.55 


42 


TC12-1-32.90 


a 


TC12-1>32,125 



Q i 

Q 
© ', 

® ! 

© [ 

© . 

Q 
O 



*. vrntm^iBtm*- <-ifr^*+mim0^p»*. 



'.a; 



4 



jSlllfji^ittig^i^tfttlri'itfiiatrg&tMtf -» s iiiiirtHitiriiitiit»'ii^iiu»f>.' l 'iC 



WOOULC UttUilATfON LISt TC08 *|Vl 7.JUL-71 

IDC TTPC . SECT . . 0H6.SHCc^-C03»0S 



hw*^#$^&^4^&*mi*2W*>i&^t i~*s**« ^ 






e 



DOS 
006 

"007" 
008 



009 



M903 
M»03 

MJO? 



«i2l 



Al 



ci 
u 
s; 



TC12-f75,160 



TC02-1-34.70 

TC09-1-JJ6J1S0 

TC09-l-94,t89 

TC09-1-54.183 



21112 

SECT 



A2 



El 

LI 

si 

V2 



"610 — - TOM" J2 
VI 



Oil 



H206 



012 



M827 



El 

LI 
Si 



El 

LI 

SI 



TC09-l-l«5,l50 
TC09-l-i35il»0 
TC09.i-65.153 
TC09-1-65.263 

TC04-l-57,t33 

TC04-l«i»2,2S5 



TC0l-i-i80il40 
TC0l-l-i»0,290 
TcOi-l-i80,230 



TCOl-l-i47,i&0 

TCOl-1-77,165 

TC0l-l»83,123 





013 


V802 


n 


TC0j.-l-i50.lS0 


• 


0i4_ 

015 


M307 


E2 


TC03-1-83.163 


• 


M401 


TC03-1-178.260 


c 


016 
— - M7 - 


«302 


T2 

_ F2 


TC06-1-73.255 


o> 


M602 


TC01-1-5J.135 


© 


D18 
3>i^ - 


M226 


~Al 


TC07-1-0.0 
TC04-- 


@ 






M 


tCOIf 



H2 
P2 

V2 



J2 
P2 

ui 



V2 



H2 
P2 
V2 



J2 
P2 

V2 



L2 



Kl 



L2 



PAGEI 7 

OwS-SHCET.COO«OS„ 



TC12-i«32|160 



TC09-i.i36.290 

TC09-l.9*,290 

TC09-1.56.J90 

TC09-i.145.260 
TC09. 1.105. 260 
TC02- 1.170, 130 



TC03. 1.50, 100 
TC09«1«160,50 



TCOi- 1.180, 170 
TC04. 1-170, 50 
TC04. 1-170, 100 



TC09-1. 60,50 
TC09. 1-104, 73 
TCOl-1-100,144 



TC01-1. 150,210 



TC03-i.49.150 



TC04-i-38,40 



UNWSEfl .HODULE ^SECTIONS 



© ; 

© i 

• I 

* 

9 r 



VI 



ur 



o 



VI ut 



ri 



K\,Hi , Si, VI , Vf 
CI KV, N<.,«V ( VI 



9 






\ 






• 












• 






- 






t) 


>O0UlE 


>A*TS 


LIST 


Tcoe 


*EVI 7.JUL-71 21112 








SECT 
"USED"" 


SECT 

LEFT 






~WH~~ 


~UlE0~ 


DESC 


• 














5621 


1 


1 


1 






'5879 





SPEC 


MOO 




o 


se»8 


5 


10 





»E*Dt«/W*!TE« 




"101 


2 


23 


7 


3J3D* 8ATE 




"103 


2 


4 


~" 4 




© 


"Hi 


5 


65 


15 






-113 


6 


58 


14 


31301 5*TE 




"115 


2 


16 





S-J INPgT NAND C*TES 


9 


-Jl? 


2 


14 


? 


6-4 va^o GATES 




-ni»„. 


1 


4 


1 


§-tfc»UT NANO GATES 




"121 


3 


20 


4 


X 3R GATES 


O 


-161 


2 


2 





?!MA*Y TO fC?Al./OECt*AL OECQDE» 




M206 


7 


39 


3 


SIX 'LJP-fLD p S 




-207 


3 


16 


2 


'LJP-r-OP 


© 


-2?8 


1 


SPEC 


>*0D 






M3©2 


2 


3 


1 


3NE SH3T OCL*v 




MJ07 


1 


2 


c 




© 


M401 


1 


1 





CL3C< 




«502 


1 


1 


1 


ME5ATJVE INPUT CONVERTER 




"602 


4 


8 





»U.SE 5ENERATQR 


9 


-623 


4 


21 


It 


3J3DJ 4ATE 




-6?7 


4 


23 


9 


6-4 NANQ GATES 




-633 


2 


7 


5 -- - 


" 3I3DE 5AT£ 


© 


"903 


19 


20 









-916 


2 


4 





:OMNECTOP 8QARC 




W005 


1 


1« 


1 


3LAM» LOAD 


O 


W023 


1 


1 





CQMNECTO* 80AR0 




„W032_ 


__2 


i .. 


2 


30MNEC f B BOARD 



Men i 



Ml|% 



no* a at* 



•I 

- f 

• i 
i 

9 % f 

m n 

m f 
© ; 

9 > 

! 

j 

* ! 
« \ 

9 [ 

{ 

9 i 

© \ 
O 



Q 



9 



9 
9 
9 
9 





& 

o 

Q 

Q 



/ *^«^S^•(^ r ^•««*l(iB^.J«^^^iw S 1^^^J*» 



DBWGNO 



K-WL-TC08-$-l4 



REVLTR 



i — r 



t — r 



cs,o 



c2j 



J 1 1 1 1 — I L 






CD ' 



Zrj l t 



4 X 



2^! 

DO 

2££ 



-^ 



J__i 



or*- — 






^_L 



L21 



o^ 



o i r> 

i 



1 T^ 

I CD > 



o.— t'c ~c^c 

OQC^C'-Oo 

o§o2 c 



'^ccEce 



u. 



£&. 



>J 



^TtK 



l.V 






53 

m 
< 

en 
o 



DRAWN JOATE 



?s- <J W; <. 



ENG 



PROJ £NG . DATE 



PJtOD,, ; {DATE 

\ ■ ' i ] 1 » 



It , 4 

6t- 




TITLE 



EQUIPMENT 
CORPORATION 

MAVIMARD MASSACHUSETTS 



WIRE LIST 

TC08 



f0R TAPE* 



ASSY NO 



SIZE 

iK 



CODE 

WL 



FILE' 

DW6-N0. 

TC03-3-I4 



PEV i.TR 



SCALE NONE 



SHEET I OF I 



D.ST 



1 — r 



I 1 C P"0-t'6£900Z|gv]p| 2 I 



1 



I 



-S£E DETAIL A 



1 


i 


O 


- ej 




f == 
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ri 

J2 
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y-» ~1 /\ 


"' u 
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Ml 










cj 
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■Jl — 










U2 






































J 2 ^ 




3> 6 7 8 » 10 <T 


+ 


"5> 14 |5 16 17 


18 


A 




J> 22 23 24 


25 26 


A 


-4- 
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io 


si 


32 




• 8i 
■ C2 - 

I Tl 
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cz 
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12 ^" -t- J> • 7 89 IO<S_ 


+ 3 M 15 16 17 18 <£_ 
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* © REF •■ 



NOTES: 

L CONNECTIONS ON ITEMS #1 f*2 TO BE 
SOLDERED AND LOCATC0 AT MINIMUM 
PRACTICAL HEIGHT ABOVE BOARD. 
2- ALL CONN BLOCKS TO BE GROUNDED 
TO GNO LUGS AS SHOWN. 

3. USE YELLOW WIRE i'iTEM *4) flOR 
MACHINE WRAPPED ( BLUE WIRE 
(ITEM #5) R3R HAND WRAPPED WIRING. 



^£f /vorf*/ 




DETAIL A 

8 PLACES 
set NOTE*% 





EiliiSffl 



EQUIPMENT 
CORPORATION 



WIRED ASSY 
TC08 

sssm TTBT 

-7006394-0-0 I C 

■r I ' I I I M I I 'I I 





DIGITAL EQUIPMENT CORPORATION 




QUANTITY/ VARIATION 


MAYNARD . KA5bACHUSETTS 

PARTS LIST 












I 














MADE BY g. GIANOULIS 
DATE 6/12/6? 


CHECKED <ft e~~d2je* 
DATE (,/t-7/C? 


SECTION 

1 


EN G/ _^ .'^ 
DATE' : ' 


DATE X - A ~' lhi. 


ISSUED SECT. 

1 


ITEM 
NO 


DWG NO. /PART NO. 


DESCRIPTION 


1 


9009428 


BOS STRIP 


VR 
























2 


9107560-1 


22 \WG BUS WIRE 


VR 
























3 


9107256-09 


#22 TUBING, TEFLON, WHITE 


\/R 
























4 


9105740-4-'. 


30 AWG SOLID KVNAR INS WIRE YELLOW 


\/n 
























c 


9105740-66 


30 AWG SOLID KYNAR INS WIRE BLUE 


1/R 
























6 


A-DC-7406371-O-O 


LOGIC FRAME DECALS 


\/R 
























7 


D-AD-5404491-0-0 


B911 MTG PANEL 


2 
























8 


5508153-01 


BAR, ATTACHING 


1 
























■ 9 


K-WL-TC03-0-14 


WIRE LIST TC08 


REE 
























10 


A-WT- 7006394-0 


AWT REVISION STATUS 


REE 
























11 


5508153-02 


BAR, ATTACHING 


1 
























12 


9006073-01 


SCREW, PPH 10-32 X 1/2 


4 
























13 


9006669 


WASHER, FLAT 


4 
























14 


A-DC-7411881-01 


DECAL. LOGIC ASSY 


1 
























15 


3700040-0-0 


PACKAGING INSTRUCTIONS 


REE 
























16 


9905016-4 


COMPRESS -O-CARTON 


1 


































































































































































































... .1 




1 


TITLE 


ASSY NO 

r>-AD-7006 394-0-0 


SIZE C 

A 


ODE 

PL 


NUMBER 
7006 394-0-0 


REV |ECO NO 
^ I0OC29 










SHEET 1 OF 1 


•■•' 1 1 1 1 1 1 1 1 1 1 



DEC FORM NO 
OR* 11«A 



Tlut 4r»annf and tpKiftealMHis. kmw. m* vw property el ban*) Equipment Cerporttion 
•M »•»•» not be reproduced or copaeo, or oeed *i »tvol« or m pen » trie mm for Oh 
roenurecture or tele o* rtema wXftout vMtwt p*rn«u>on * ' 
































DRAWING 


INlt 


AUTOMATIC WIRE TESTER (AWT) REVISION STATUS 


o 

CO 

o 
o 


NUMBER 


T9 


T 


T 






































K-WL-TCO8-0-I4 


T 


T 


T 






































0-AD-7O06394-O-C 


A 


B 


C 
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s 

or 
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or 
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O 


3 

<n 

CM 

o 
o 
o 

00 

O 

o 

r- 




dm ' "— / date 


Kg£9 f^ p»*- e!*<^ r^« «^W f^S 

Wfl , '^5ff E O U ' ** M E *■* T 
If { , ,3, ,.: J^'lJI COBPOHATION 




°?%£^ 


DATE 




g 


00 

o 
J> 
o 

,39 

B 

r- 




^'tJ*, 


DATE 

3>-r<?-Tg 


TITLE 

TQ38 

AWT REVISION STATUS 




*vs&. 


DATE 




&<7k,L 


DATE 

3-rT-"^: 




rater uses on 




SIZE 

A 


CODE NUMU 

WJ 70063 ~k~g 


•EV 

u 




5 


, 




scMJt /y 




' 


SMUT | or 1 


-I 1 1 1 M i 1 1 i 




OR 


A.1 


23 






















i 


I 































see i«<»>*»-io«;-ni7« 
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DEC TAPE C3NTR31 
IM»A-TC33-<>-3 



DEC TAPE C3NTR31 

(HIA-TC39-A-9 

53*U 



0> 



<3> 







riftED assy 

TC38 

9-AD-7336394-0-9 



l«fD »3«8 SU^lt 
116 53 t 63 HZ 
D-UA-7 IS-S-3 



PO»ER C3HTR31 

D-UA-JS^-C-C 



®- 



H3II »TG PAHEt 
0-AD-S43443I-3-3 



G> 



1943 US' INS nus 

pus 

0-A3-5332493-3-3 



© © 



<£ 



@ 



IX3ICAT0S PANEl 

ASSY (K38) 

D-AO-733S35I-5-0 



<n> 



■>3*£R C3NTR31 



--£ P3AER 
SU'PIY 
O-UA-^ii-O-O 



<riv 



O- 



UGHT BOARD t 

CA31E ASSY 

E-IA-7336409-S-O 



©- 



PE^lP^ERA,. 
ETCH 6C-CDASSY 
E-IA-£4C€^56-5-C 



INLAY 
(TC38) 
>!»-7 437228-6-0 



D*O-?006r09-O-O 



FAN HOUSING 

ASSY 

E-AD-7005474-C 



POWER SUPPLY 

TYPE H72IA 

D-UA-H72I-A-0 



J.] 






•?*l 









I?J r^\Mf^ v^]i 



cccro«H mo 



T 






^M- 






DESCRIPTION 



DEC WE C3NTR31 
KC TAPE C3MTR01 
OEC TA°E C3NTR31 (PI) 
CABIE OUAt MYLAR *933-<2) »33l 



I I RED ASSY TC39 

• I RED ASSY TC98 CD 
10SIC FRA« OECAIS 



H3I1 «TG PANEl 
H3II HTC "ANEI (PI) 



!943 CASTING PIUS PINS 

1943 CASTtNS "IUS P|»iS (."It 
1343 FRAHE CASTING 



INO "OiER SUPPLY 716 

INS POiER SU»PIY 7/c (»t , 



POiER C0NTR3L654 -C 
P3WR C0NTR3t<:S4-C iPL) 



INDICATOR p**EI ASSY (TC39) 

INCICAIOR PANEl ASSY (TC03) (»l ) 



1 1 err boaro t cabie assy 

PER PHERA_ ETCH bca=o ASSY 



POAER CONTROL Sf -t -E- 

»0»t» C»TF0lc--i-6 (PI) 



K72l»3*ER SU»»IY 
M72I POIER SU«tY (»l) 



»3»ER SUPPLY TYPE H 72 1 A 
'■an* SU'PIY TYPEH72lA, J i) 



1MHCAT0R =■«•!• (TC39) 
IHO PANEl SilK SCREEN 
1KB PANEl SI IK SCREEN 

FAN HOUSlf.G ASS* 

FA\ lOuSiVj ASs> vPL) 

DISTRIBUTION P-"EL ASSY 
DiST PANEL ASSY 'PL 



PART S3 



D-I/A-TC39-3-3 
0-UA-TC39-A-3 
A-PL-TC39-3-3 
D-UA-SC3SC-3-0 



D-AD-7336394-3-0 
A-PI-7J36394-3-0 
A-DC-743637 1-3-3 



0-AD-5434A9 1-3-3 
A-PL -543449 l-VB 



r-AO-5332483-3-9 
A-Pl -5332493-3-0 
E-*D-lZ328«5-3-0 



D-UA-7 IS- 3-0 
A-°l-7IE-3-3 



D-UA-;5<-^-C 

»-pi-=;*-v-c 



C-AD-733633I-5-C 
C-PI-733633I-C-C 



E-IA-733S409 5-C 



E>l»-540S45S-f-C 



C-OA-;i-4-9-0 
A-Pl -=£-»- S-0 



D-UA-H~2l-?-0 
A-Pl-!-'- - O-O 



0-«A-H'';i — i -) 
A-»l-Hrj» - A-? 



E-tA-74:7"-re : o 

C-SS-7437?J- : t 
C-SS-J43I2is ^ 2 



"..■.--. ,~z< 



DESCRIPTION 



DEC TA'E COM 
SEC TA»E COUT 

I C7NTR01 

STATUS A' 

TP SEN 

FUGS 

CONTSOl 

EkR3RS 

HARK TRACK OEC ".£ 

OTB »B 

1PB 

I BIS |X»TS IND TVRS 

I BUS DRIVE RECEIVE 

I 8'JS CONNECTORS 

HOOUIE UTIl I2ATI3S 1 1ST 

»30UU UTIIUATI3H 1 1ST 

• IRE 1 1ST TC3B 

CntCKOcT =ic:r3„-t 

T i'.s: ouc=~ 

'.i.'.E- v,lf<l,„ 
,■- - C? i.'-. 
_ -^ M -" ' "N 

'>- E! L^ ^ jT 
- "t-T.NCE i -'-; - « 
(■? , .tEnlf4^ ~- 5 E _S 
CEC-'fc C/s _-\C„T 



FlPST US€ OH OTION/HCOEL 

TC0 3 



^r^wf^^s^fc^jv T--"5 Tff^^fVtr % 



DO NO* 5C«.C DSMA'NG 



UNLESS OIHER«"S£ SPEClf.ED 
10UR**C£S 

OCCMMWS *«»CT<WtJ AMCUS 



CHKD^ s? 



tKC. 



PART NO 



A-'l-TC08-J 

A-«t -TC09-A 

O-BS-TC09-3-I 

O-BS-TC08-3-2 

D-8S-TC39-3-3 

C-8S-TC08-0-4 

D-8S-TC09-0-5 

D-«S-TC08-0-« 

C-6S-TC3-J-J-7 

&-8S-TC38-3-8 

3-8S-TC39-3-J 

D-8S-TC38-3-I0 

D-flS-TC38-0-ll 

D-BS-TC09-3- 12 

K-MJ-TCD8-3-I3 

K-PI-TC08-3 13 

K-M-TC39-D-I4 

A ;P TC^o „ £ 

^ :z tcc e c i 

' -iC T,JU-t- ' 
•C TcC8-l. i 

--TC'ir'---; 

j, T -;-r>- 
T ■^-' , 
-.-i- C> -i-0 . 

r--«- T Ct- c-; 



PROD COS I F 



PROJ ENS 



^_A 



P«00 



NEXT HIGHER ASST 

A -ML -TC 23-0 



EOgflflSD 



EQUIPMENT 

COPPORATION 



DECTAPE CONTROL 



suBcoo*] numbej« I Sfv" 

DlDfl TC08-0-(5 •"• 



«>«»-■ ' II I I II 



II! 



| 

Ml 

m 

In + 
*J 
32§ 
1*1 

If** 

II 



DIGITAL EQUIPMENT CORPORATION 

MAYNARO, MASSACHUSETTS 



OATE 9-29-69 



TiTLE TC08 & TC08N CHECKOUT PROCEDURES 



REV 



ENO 



REVISIONS 



DESCRIPTION 



CHQ NO 



OOOOS 



ORIO 



t AZUKA 
NARHI 



OATE 



12-14 70 



APPD BV 






OATE 



y-i^f 



A. EQUIPMENT REQUIREMENTS 

1. TC08 Back Panel 

2. TC08 Indicator System 

3. TC08 or TC08N Module Kit 

4. TC08 and TC08N Logic Prints 

5. Set of TC01 Maindec's 

6. "783 Powor Supply or Equivalent 

7. 716 indicator Supply 

C. Minimum of 1 TU55 or TU56 Transport 
9. Dual Trace Scope 

B. PRELIMINARY CHECKS 

1. With all other modules removed, plug in the 0821 power 
regulator and connect the powor OK indicator across pins 
B01M2 and B01M2. 

2. Inspect panel for discrepancies such as power bus shorts, 
brokon modulo blocks, broken wires, bent or pushed in pins, 
and correct installation of the WRTM - normal switch. 

3. By using a Mato-N-Lok connector, connect power to the 
regulator and apply power to the empty panel and check power 
bus for corroct voltage. 

4. Connoct the 716 power supply to the indicatoi sy scorn and install 
cables. Power up the ompty logic panel and the indicator 
iiystom. All indicators except thoao that aro deliberately 

tied to ground should be ON. 

C. PRELIMINARY CHECKS AND SETUP 

1, Plug in all modules and cables. 

2. T-ast power clear for correct oporation. 



D. Lazuka 



ore FORM NO 
OH* 10/A 



APPO 



SIZE COOE NUMBER 

A sp Tcon-o-io 



REV 



CONTINUATION SHEET 



TITLE 



TC08 & TC08N CHECKOUT PROCEDURE 



By removing the 0888 in slot A18 and adding a temporary 
jumper between D14K2 and D14U1, and also cnanging addi«jss 13 
of the previous program to ALL ZERO'S!) The program may be 
used to fire the 3P DY wh ich should now be set to the value 
noted on the prints. After the SP DV is sot, remove the 
jumper, insert the G888 back into slot Al8, and replace the 
original contents of addrosr 13 (0400) .NOTE THE LOWER 
SWITCH ON REV BMW SHOULD Pt '„LT TO PTV it'i-'n 4 UUWtR 
By adding the following instructions to the previous program, 
a tape rocking program can bo produced. Start program at 
location 16. 



0016 


7600 


CLA 


0017 


1023 


TAD 


0020 


6766 


DTLA 


0021 


5000 


JMP J. TART 


0022 


7402 


HLT I/O SKiP 


0023 


0200 





9. By using tho following program the write timing and mark 
track clock may be enabled: 

Start oV00 1004 TAD 

0001 6766 DTLA 

0002 6764 DTXA 

0003 5002 .rMP .-1 

0004 0260 

Place unit 8 on-line and write enabled. Place WRTM normal 
switch in tho WRTM position, start tho program. The clock 
should be -jet to the valve noted on the prints. 

D. BASIC TESTING 

1. Tho TC01 basic exerciser (Maindoc-08-D3BB-D* provides a 
comprehensive test procedure. The tests also follow in a 
logical soquonco of testirg. If thin sequence is followed, 
checkout time and problems will be held to a minimum. 

2. Aftor all tests of tho basic exerciser have boon run 
correctly, tho DECtapo formatter (DEC-08-EUFA-D) should be 
run. 

3. DECtrox 1 (Maindec-08-D3RA-D) should be made to run eiror 
froo. 

4. Tho DECtapo library System (DEC-08-SUAl-LA) should now bo 
tried. And mado to run correctly. 



Davo L.i/uKa 



SHEET J OF .JL 



PCC FORM NO 
BRA 10«A 



SIZE 

A 



CODE I 



NUMBER 

TCOtt-0-16 



REV 
B 



SHEET 



OF 



CONTINUATION SHEET 



TITLE 



TCOO f* TCOfW CHECKOUT PROCEDURE 



3, Key in tho following instructions 



4. 



LOCATION 


CORS 

7604 


MNET 


MONIC 


0000 


LAS 




0001 


0010 


MD 


(0017) 


0002 


10U 


TAD 


(6760) 


0003 


3005 


DCA 




0004 


1012 


TAD 


(0400) 


£f005 


7402 


HLT 




000f, 


5000 


JMP 


START 


0007 


7402 


HLT 


I/O SKIP 


00' 


0017 






00U 


4.760 






0012 


0400 







This program will exocutr I0T instructions to dovice 76 or 77 
IOP3 1, 2, or 4 under control of AC switch bits 8-11. 

The I0T decoding should not bo t.ostod. Uy watching tho 
outputs of the IOT docodor 1 with a scopo and placing tho IOP 
in the jir/xtch register. 



5. Place 0004 in the switch and set the XSA DY to tho value 
noted on the prints. 

6. Key in the following program: 



tart 0000 


7604 


IAS 


0001 


7040 


CMA 


0002 


301 S 


DCA 


0003 


2014 


1SZ 


0004 


5003 


JMP .-1 


0005 


2015 


IS55 


0006 


5003 


JMP .-3 


0007 


3013 


TAD 


0010 


6764 


DTXA 


0011 


5000 


JMP (START) 


0012 


7402 


HLT I/O SKIP 


0013 


0400 




0014 


0000 




001 1 


0000 





This program causes tho direction bit to X OR01! at A rate 
determined by tho contents of tho switch register. This 
program gonor^tos U M ami alrfo 'Hres the UOI DY which should 
now be sot to the 
SI 



low be sot to the value noted on the prints. NOTE THE UPPER 
.WITCH ON REV 8 M^07 SHOULD DE SET TO POSITION* I 



D. Lazuka 



DEC FORM NO 
DRA 10SA 



SIZE 

JL. 



CODE 

<5P 



NUMBER 

TC08-0-16 

SHEET OF 



REV 

B 



B0E3DBD 



CONTINUATION SHEET 



TITLE , rc00 ^ TC onN CIIECIOUT PROCEDURE 



E. ELEVATED TEMPERATURE TESTING 

1. Tho control must run DECtrex 1 for ONE hour error free at 55 
centigrade. 

V. LIFE TES'UNG 

1. With all of tho transports boing shipped with tho system, 

DECtrox 1 should bo run for a minimum of ONE hour por .^ . 
transport. 

G. CLEANUP AND ADDITIONAL TESTS 

1. Checkout of the control is now complete. 

2. Most DECtapo systems are shipped in a cabinet and the system 
must bo run after its installation in the cabinet before 
acceptance. 



Dave Lazuka 



DEC FORM NO 
DRA 10»A 



SIZE COOE" NUMBCR REV 
A SP TCOti-0-16 B 



SHEET 



OF 



ZI-S-8031 



aai 



| r WD BLK MKPEV GUARD MK; LOCK HK I R£v PCC M<< iPEV FINAL MK 3£v PRE 'IWJ.HIC DATA MK' DATA - M K P»E F 

26 ' 32 tZ ' 10 :g 1 jg ?g 7j> 1 

1 \± : 1 1 1 1 g ■ i ' J i s 1 1 ; i is i t. . i i ft ■: i ia 1 1 ' A: i ith rTfe i 1 jd i i jiyhir^-f rtTii 1 1 A i a i eTfr^rirxra-^TTTgT?T?T' ?f)Tgr^'-1^^^^^" T ^ri'"?gT^T6TTrTj 1 6 1 z ■ zti { i i t A 



PEV END MK 'STEP BLK 

(61925 Srwc 2S 09* > 2S 



SAL 4K| FINAL 
73 



MK | PCC MK,BEV _OCK MKj GUASD '--K BlVIIK MK 

73 73 51 4^ 



lias 



sn 



j gj <3 tb i 3 , 6 3 1 , 



!g"fl i 2 I 5 I a 1 ll i 



?*'» 



' UU" 



0>.TA [ D&TA 



LATA 



I , 1IHI 



t. gl l i t 



DATA 



jtit'0.r~i i[i iZil iii.6,1 agji l i" T6 i g , rf. 



SMs* 



Wtti 



TPC I, n I I I, 1, I, 'i », 

TP 0A I ' I I J I I I 

1 , I , I, I I 



I I ). I I I I i I 1. I, I I I, I, i ), ), , I . I, i. 1,1 i, I » ■ • I 1 I I I, I . I . 1, I . I ), I I . i I ■ ' I, I . i I, I . I, I I . , I, . 1 



I . I J I . I I I I t I 



'i "i "i i "i 'i "i "i "i "; 'i i i i i i i i i i i i i < i i i t i i i i i i i i i i i i i i r 

I I I I I I I I I I I I II i, I I'l ' '. ' i.i i , '. i , ■. i. i , i, i, i . i i.i i,i i i i i.i !. i, i. t i 



I I i t i 1 I ! I I I I 

J L ' i I l I i I i 



I 1 I I i I i 



i ! ; i 
i i 



' , I, ' ! , i, 1 



l, II I I 



TT 
'III. 



TPl 
TP tA 



I I I I I 



STATE REG. X 

I. 



; ii i i « i i i i i i i i i i i i i i i lii i i i r; i i i i i i it i iii i t i 

□ □=!=]□□□□□ □ y 3 

SVNC fi* M g^ ££ 

MK — *.- rr .^ 



TTTTTT 



i i i i i i ; • i i r 



ST IDLE 



I ST SLK MK~ 



ST BEV CK 



□ 

HK 

PLK 

S*A3 T 



>ATA 



LTJ 

END ' 



bTk 
END 



I'l !'! I I I I 
P 

9_K 



! I I ! I 
i I. I II 



SLK 

END 



ST IDLE 



MC 

m: I g I 



MC 2 £ X 

c tit gZ 



.J i r 

__j 1 



i i 

i r 



J L 



i r™ 



L__J 1 I 1 r 



J L 



i r 



c 0i zmru" 

MKT j I 



J~LJn_rn_jn_ r n_j^_j^_r-]_r 




(READ) 
t READ 
I BEAD' 
( READ > 
(WRITE) 
I WRITE) 
C WRITE) 
f WRITE) 
(WRITE) 
I WRITE ) 
(WRITE) 



t TO 



i i i I i i i I i I i i i i i i i » I i i i i t i I i t i i ; i . > I i t i I i > i i ' ' i I i » i | < i » » i i i I i i 



■ i i i i i > t i ■ i 



XOP LPB /-• 2*_ 



J L 



J L I L 



J I L 



XOR LPS 3 -»5 . 
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TC08 A-cc-tance Proced re 



To define t v e procedure to accept a TCj2f°, DECtape 
controller for -^itr-crt. 



1} A PDP-8 famly ccrputer 

?) One cr rore TU5S or 1U56 tar* trar^nort- 

2" TC03 indicator par el 

4) 716 indicator simply 

5) 783 or equivalent supply 
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1) -C01 Basic Exerciser 

2) TCjJl Randrn Exerciser 



1) Make sire all ECO's !a/e been installed 

2) Perform QC inspection 

3) Make the "asic Exerciser run on each tranc->ort 
Run the Rando- 1 E-cercirer for a -niniTum of one hour 
for eac! driv'e t^at is to i>e snipped vith the system. 

o errors are acceptable. 
Run DECtape forrV-ter program on each drive. 
If the s. ste- ha= e> tra r=r-Oi.-y, ran the DECtapc- 
Extended Meroxy Exerciser for 1/2 >oar rer drrv^ 
transport. 

If t^e s/s+e-> has an/ other D-tta Lrea" 1 - devices, run 
the Df^l Ef.rti'er for a mmim- o" 1/2 hour. 
) Any standard DECtap<= * y-tesp software may be run xn 
acceptance at tj-e operators discretion. 
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1.1 General Description 

The DECtape system is a computer peripheral which stores 
digital data on 3/4 inch magnetic tape in a three track 
parallel/serial format, with which the data can be 
accessed in blocks which are read or written in both 
direct ions. 

1.1.1 A Computer Peripheral 

DECtapo is a peripheral for the "A" ramlly of 
Computun. Each DECtape system consists of a 
controller and from one to eight tape driven. 
Tim conUollor cot nects to the computer's I/O 
bvs and communicates to the processor for 
control and status informations and directly to 
memory for data information. Each drive 
connects to the controller through a parallel 
bus through which both control and data infor- 
mation pass. 

There are two controller models an<l two models 
of tape drives. Table 1-1 lists these models, 
and the computer systems on which they are used. 
Note that the TCOB aid TC08-N are functionally 
identical. Any significant differences Will 
be indicated In the text. 
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1.6 Adjustment Proonluies 

1.0.1 Delays cind Clock 

1.0.2 Sett ing the Clock 

1.6.3 The Unit or Motion Delay 

1.7 Summary of Statistics 
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3.1.3 
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Digital Dat.i on J/4 inch v .ign<lio T. p< 



Ua<*h trail' port contains, motor-,, tape heads, 
and the logic necessary for .election, 
motion control and dita traiv, fci. tach 
drive can handle 260 foot reels of 3/4 inch 
1 mil magnetic tape. Hits are recorded 
at a density of 350 + b5 bits per track inch. 
'Die t t >»v» moveg at a speed of 01 * 1 2 in'-hf" 
per second, and can store up to 190,000 
l^-hit word'.. The TU5 5 has one drive, ana 
the TU'jO has two drives. 

Store- Data rn A Three Track Serial/Parallel 

roitiut 

The data in the DECtape system i«, stored in 
a pa.-aliel format, w thut o<»eh 12-bit rt^ta word 
is divided into 4 3-bit bytes, and stored in 
parallel across three data tracks, Th" syatim 
st m i r t J it-, .'umplr.tf ) '-bit woid, serially along 
the tape in four of these bytes. 

Data Can he Accessed In Blocks 

DDCtapf* 'itcroM it' d.»ta words in blocks or 

urnupH, i;a<*h hbwk e<n\ b'> randemty rteeeaaeii 

in that M is Identified liy a block number 

or address, and the controller under the direction 

nt ti,.. tMrtpnt.. i ><an sele> l sit landem any block 

to wri f e or read a group of wordi, 
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1.1.5 



Tht» lentli, en number or wurdN in each 
Pluck is pro-determined when tho lapo itself 
is formatted, formatting involves writing 
a timing track and a mark track on two 
(non-data) tracks of tho tcpe, and numbering 
the data blocks. During formatting, the 
programmer can select the length of the 
blocks, Onco sot, tho length cannot bo 
changed without destroying data on the tape. 

Data Can Bo Accossod In Both Directions 

Each block can be identified by the computer 
no matter which way the tape is moving. 
Further, data can be read or written in 
either direction. This feature allows tho 
programmer relatively fast search time since 
the tape does not have to b«» *-o-wound before 
a block can be searched out, and the programmer 
can begin to write no matter which end of the 
block appears first. It is important, 
however, that the programmer read and write 
the same data in tho same dtroi tton, or 
else be prepared to unscramble it in the 
computer. 



1.2 Operational Description of DECtape 

Information flow v/ithin the DECtape system is 
determined by tho recording format on the tape 
surface, and the internal architecture of tho 
controller. 



ENGINEERING SPECIFICATION 8»B continuation sheet 



TITLE 



TCOB Specification 



SIZE 

A 



CODE 



NUMBER 



REV 



DEC FORM HO 1S-1031 
DRA 108 



SHEET 



OF ,v5"<?_ 



DEC FORM NO tt-lttS 
OR* 108 



Th<» two ttackn next to the timing trackn 
are called mark tracks. These record 
the instructions which tell the TC08 
controller where the tape is and what 
type of data is stored in tho associated 
information tracks. The information 
or da*-a tracks are placed in the middle 
of the tape, where the effect of skou 
in at a minimum. As arc the timing 
and mark tracks, the data tracks aro 
paired up. 

The high rel<ability of the recording/ 
reading system is because of the way in 
winch the 10 tracks flre divided into 
five pairs of counterparts. That is, 
corresponding heads tor each track are 
wired in series, and record and write 
the same information. During reading, 
the analog sum of the two heads is used 
to detect tho correct value of the bit. 
Therefore, a bit cannot be misread until 
the noise on the tape is sufficient to 
chancie the polarity of the sum of the 
signals, being read. During writing, 
corresponding heads record the same 
information. 



in summary, the five pairs of tracks 
consist cf - the timing tracks used 
to strobe the other tracks, the mark 
tracks which store instructions, and 
three data tracks. An 12 bit PDP-8 
word, then, used 4 lines of 3 data 
bits each. 
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1.2,1 The Tape Surface Recording Format 

Two important DECtape features - individually 
addressable blocks and bidirectional reading 
and writing, are the result of the tape 
Burface format. This stores not only data, 
t ut also instructions telling DECtape what 
to do with the data. 

1,2.1.1 DECtape Ileariti and Tape Track" 

Both the data and the instructions 
are stored in, or read froiv, the 
magnetic tape throuqh r<' t id/wnte 
heads which magnetize the tape in 
one of two directions to represent 
a "0" or a "1", and read the same 
information back. There are te». 
read/write heads distributed along 
the width of the tape, each head 
covering a narrow path called a 
tape track or channel. Figure 1-1 
shows a tape stretched over the 
ten head3 to indicate how the 
width is divided into ten tracks. 



Tho ten tiacks and heads aro divided 
functionally into five pairs. The 
two outside tracks are called timing 
tracks. On these tracks signals are 
pre-recorded at a fb.ed frequency, and 
used to strobe information into or from 
the other tracks. The tape controller 
synchronizes on these pulses. 
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1.2.1.2 Tape Recording Format 

A rco] of tape mu«?t be pro-formatted 
before it can be used on the DECtape 
system. This involves logically 
dividing the 260 foot length into 
throe zones - two end zonen and a 
recording zone. The end zone<! are 
about 11 feet long and are used to 
wind tape around the heads and ito 
tho take-up reel. They never con- 
tain any data. Tho recording zone 
contains the data. 



The recording zone is divided into 
blocks. Each block will store a 
specific number od data words and 
several control words, including 
its own address oi block number. 
The number of words such a data 
block will store is determined when 
the tape is formatted. Normally, 
one r >ol is formatted with 1474 
blocks, each with 121 ]2~hit words. 
Howovoi, the total length of the 
tape is equivalent to 884,736 lino's 
which can be divided into any 
number of blocks up tc 4,09b. 
Complete instructions on how to for- 
mat a tape are available in the 
DECtape Formatter. (The number 
of blocks is limited by this formatter) , 
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NOTE THA*" EACH PAIR OF 
HEADS It. ACTUALLY WIRED 
IN SERIES, AND TWO WIRES 
ARE RUN TO A DIFFERENTIAL 
AMPLIFIER, FOR SIMPLICITY 
A SINGLE WIRE FOR EACH 
PAIR IS SHOWN HERE. 



Figure 1-1 DECtape Heads and Tape Tracks 
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Each data block on the tape has the 
following characteristics: (fig. 1-2) 

1. It is numbered and its number is 
contained in the data tracks of the 
block number area at either end of 
the block. This is to say that the 
computer can identify a block from 
its number by approaching the block 
from cither direction. The block 
can then bo read or writ ton into, in 
either direction. 



2. A longitudinal parity checksum is 
automatically calculated by the 
controller and deposited into the 
parity check area of the block. 
There is a parity check at either 
end of the block so that the check- 
sum can then be deposited no matter 
m which direction data has beer, 
read or wirtten. When the data is 
read back, this checksum is re- 
calculated and compared with the 
original. Any discrepancy is reported 
to the compute!. 



3. Spaces, are established to delineate 
blocks, and within each block, between 
the block number and the data area, 
so as to give the computer time to 
react to the number (i.e. set up the 
data parameters), ihe controller 
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identifies til" 1 different areas ... t a 
block, a: well a" the di Clement 'ones 
on the tape, fi om special codes n o- 
reoordod on the mark track, '''hose codes 
.no not seon by the computer, and are o{ 
no interest to the m ogramm> r except lor 
the {unction that they perform. A moie 
detailed breakdown of the mark track is 
given in Chapter 2. 

1.2.2 Ti.o DECtape Architecture 

The organization of the hardvare in the 
controller is studied m three parts - the 
control, the data transfer section, and the 
formatter. These are "hov/n in figures 1-3, 
1-4, and 1-5. 

1.2.2.1 The Control Section 

The control «-r»pt ion is that logic which 
i («n under the supervision of the 
program through ! ( <T instruction. 
Cltthle 1-? deseribon the W'i itv truction^ 
It consists of 7 register .\nd their 
associated logic. (\able 1-3 summarizes 
the decoding for each register.) 
Descriptions of the registers are a*- 
follows . 

1. The I'mt Select Register. A T-bit 
register which feeds a binary tc octal 
decoder, which in turn drives eight 
select lines to the contiol cable, 
bach transport cm be dialed into a 
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particular selection address by moans 
of i cwitch on the front of tho transport. 
If tho number decoded from the Unit 
Select Rogiiter corresponds to the number 
selected on the switch then that 
transport will accept motion commands 
from the controller. If mo^-o than one 
transport is on tho same number, then 
an error flag ia posted as soon as an 
attempt is made to initiate operation. 

2. The Motion Register. A 2-bit 
double buffered register that commands 
the selected transport to stop, go and 
move forward or go and move in reverse. 
Note that each transport remembers its 
motion, and if it is subsequently 
unselected without being stopped, it 
will continue until it is re-selected 
and stopped, or until it runs out of 
tape. 

3. Tho Mode Register. This selects 
either continuous or normal mode for 
each operation of the function register. 
The difference in response for each 
function to the two modes is explained 
in Table 1-4. 

4. The Function Register. This is 

3 -bits long, and is decoded by a binary 
to octal converter to select one of a 
possible seven functions. An explanation 
of those ivmetions is «,iven in Table 1-4. 
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All of these bits to 9 can be read 
back into the comouter under the 
instruction Road Status A. (DTRA) . 



The error flags can also be read into 
the accumulator into AC bits which 
correspond to the bits shown in 
Figure 1-3. Further, the DECtape 
fjag is read into accumulator bit 11. 
Bits 0-6 and bit 11 are known 
collectively as Status B. 'It e TOT 
instruction which reads them is called 
DTRB. 



In Summary, the Status A registers are 
set under IOT command. They determine 
the operation to be performed, the 
transport which is to perform that 
operation, the direction of motion, 
and tho mode. Any errors are com- 
municated to the computer through the 
interrupt logic. If an operation is 
successful, then that too is communicated 
back to the computer, which then takes* ~~~ 
further action. Tho actual information 
transfers are taken care of through 
tho multi cycle data breal' facility 
under the direction of the data transfer 
logic. 
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5. Enable the interrupt. A 1-bit 
register which, when set, allows the 
controller to use its pi interrupt 
system. When reset, it disconnects 
DECtape from the interrupt linos. 
In tho disconnect st<>te non.- ol the 
.^rror condition' or DECtape Hug can 
cause an interrupt. tn no other 
way, however, is status ]> jf looted. 



6. The ERROR Flags are flip flops 
which continually examine possible 
error conditions during the operation 
of the transport. Each condition 
is explained in Table 1-5. 



7. Tho DECtape flug is also a single 
flip flop which sets, either when an 
oporation has been success fully 
completed, or when it has been aborted 
as the result of an error. 



The unit Select, Motion, Mode, Function 
and Enable registers arc all set from 
the accumulator by the XOR status A 
IOT. The bits of Figure 1-5 lrdicate 
the accumulator bit which sets each 
flip flop. The two bits not shown, 
bit 10 and 11, clear the error flags 
and the DECtape flag respectively, 
if they are set to a zero in the AC 
du-mg an XOR instruction. The com- 
plete word from 1 to 11 is known as 
Status A. 
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Octal Code 
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DTXA 



3774 



6771 



Description 



Clear rtatus register A. The DECtape 
control and orror flag? ate uculi tutbod 
(D.K and I'). _____-. — -— " " ! 

R< s ad status register A. "ho content - | 
of status agister A is ORed into tho i 
accumulator. , ; 

XOR status register A. Tho exolu< ivo : 
CR of the content of bits through 9 i 
of the accumulator and status A is loaded, 
into status register A, and bits 10 and i 
11 of tho accumulator are samnled to ] 
control clearing of tho error and DECtaoe i 
flags, respectively. Tho WC overflow flag 
is cleared. ; 

Load status rogi't-'r A. C\ mbines action j 
of DVCA -wd DTXA to load ACO -9 into j 
statu' register A. 1' its 10 and 11 
control clearing of error and 
DECtape flags, respectively. j 

The 3 memory field bits are loaded from 
AC bits 6-8. 'I lie AC i- cleaned and the 
error flags are left undisturbed. 

R'^ad Status ».. Tho AC is cleared and 
tho contont of status 1* is ORed into 
the accumulator. 

SV ip on DECtape flag. Tho state of 
the DEC tape flag (DTD is sampled. 
If it is sot to a 1 , tho content of 
the PC xs incremented by one to skip 
the next sequential instruction. 
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TABLE 1-3 S 


tatug A 


-bit Assignments 






Register AC Register 

Bit Pit 


Octal 
Code 


Decoding 




\ 


Unit Select <W 0-2 
(USR) 


000 
001 
010 
011 
100 
101 
110 
111 ■ 


Unit 

ox 8 

1 

2 

3 

4 

5 

6 

7 


Motion 3 

(MR) 

4 1 


= 

1 - 

= 

1 « 


Forward (FWD) 
Reverse (REV) 

Stop motion (STOP) 
Start motion (GO) 


Mode 5 


= 

1 - 


Normal Mode (KM) 
Con ti nous mode (CM) 


Punctior 6,7,8 0,1,2 
(PR) 


000 
001 
010 
011 
100 
101 
110 

111 


Operation 

Move 

Search 

Read Data 

Road all 

Write data 

Write all 

Write timing 

Unused (causes select error; 


Enable the 9 
interrupt 
(END 

Erior flag 10 
(EP) 

DECtapo flag 11 
(DTP) 


1 = 

= 

«■ 

1 - 


Enable DECtape control flag 

(DTCF) to the program 

interrupt. 

Cbar all error flags 

Error flags undisturbed 

Clear DECtape flag 

DECtape flag undisturbed 
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READ DATA 



OPERAT ION 



This search operation is most efficient when ! 
both modoo are used in the following way: j 

1. The current block number is detected in ! 
normal mode. 

2. The difference between it and the desired 
block number is computer, and the direction 
corrected, if necessary. 

3. If the direction is reversed, read the 
current block again and compute the new' 
difference, otherwise go to 4, 
The two's complement of the difference is 



4. 



loaded into the word count_xeg-i:3t 
naetTTo contm 



5. The function is__cloa*w?a to continuous 
mode. 

6. On the next interrupt, the transport 1<_ 
over the desired bloek. The block 
number is in the address specified by 
the current nddres«; register. 



READ DATA is used to transfer blocks of data 
into core memory. The standard bloek 
length is 129 12-bit words. For this and 
all following functions, the CA location 
initially Timet be jet to (the transfer 
memory location - 1) Because the C\ location 
is incremented just before each word transfer, 
the WC location is also incremented prior to 
each word transfer, so must be set to the 2s 
complement of the number of words to be 
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Table 1-4 The DECtape Inactions 



MOVE 



SEARCH 



OPERA'i ION 



The move function is used to re-wind tape. 
Code 000 of bits 6, 7, and 8 initiates 
tape motion in the selectee direction, 
provided ''.0 is alio on. The makr tr. ck 
is read, but only the end of tape instruction 
is decoded, i nd of tape posts an error flag 
and causes an interrupt to the computer. 
If the tape control is unsi looted but not 
stopped, it continues to run; however, the 
end of tape is not detected. The state of 
mode is irrelevant. 



The search function is used to search tor 
blocks. When a block number is detected by 
the mark track, the three-cycle data break 
control transfers the number into the address 
specified by the current address register. 
The current address register is not incremented 
so that succo c sivo block numbers always go to 
the Rame address. The word count register 
is incremented, however, a-? each bloek number 
ia passed, if the mode is uet to normal, the 
DECtape flag is set each time a bKck number 
is detected. This causes an interrupt and the 
program car identify the block number. In 
continuous mode, no interrupt occurs until 
tie word count register overflows. 
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transferred prior to the transfer. Data may 
be transferred in forward or reverse. 
Any number of words eq;ual to or less than a 
block may be transferred in KM. The D1F is 
raised and an interrupt occurs at the end of 
each block. The DTF must be cleared before 
the beginning of the ne^t block (i.e. 17 miec.) 
to avoid an eironeous timing error. When 
partial blocks are transferred data transmission 
will end with WC overflow (i.e. the word 
which 'auses the VvC overflow n the last one 
transferred.) However, the remainder of 
the block is read and parity checked before 
the DTI and interrupt occur. Tape motion 
continues until the f.,0 bit i. reset to by 
the program. If the GO bit is not reset to a 
or a new function soecified before the end of 
thn ney^ block, a timing error will occur. 
READ DATA in \*M is intended primarily tor 
-ingle, WO-word bloo^ transfers. f <inv 
other number of words i to be transferred, 
it i, advunt/igeou" to use CM. However, if 
the programmer chooies to u e I>'M for any 
other number of word'i, the nrogrim mu=*t check 
for \C ovorfiow at each interrupt because 
there i- no other way to determine when to 
•~.f>p the <jpc or change to another function. 
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Table 



OPERAT T ON 



When the WC ovet flow occurs, it in essential 
that tho function bo changed or the V,o bit set 
to 0. Otherwise trans ter begins again (the 
TOT to eloar th«» DTK implicitly npeoit'ieo the 
b«ltoo function again) at the next block (or next 
word for the ALL functional since WC.V0OO0H 
is valid. Any number of words way bo 
transferred in CM. 'tovevcr, the DM- and an 
interrupt occur only onc» alter a WC overflow 
and an nnd of block, Tho comments concerning 
tape continuation apply in CM as woll as NM. 



Tho READ ALL function allowa information to 
be r^ad from 'musunlly format tod tape; 
pFispntLally reading .ill data Uacks recoidod 
on Dt.Ct.4po roqardlo .u of the maik track value. 
During the RtAD ALL function tho Dl'Ctapo 
control does not di<H inguitih between different 
marks recorded on the mark track - except to 
chock for maxk track vi i ors (MVi'K) . 

In normal mode (NM) tho DTP is raised and 
causes an interrupt at tho end of each l?-bit 
word transfer. Data transfer stops after 
WC overflow, but tape motion continues until 
to GO bit is set to or a new function is 
specified (in both NM and CM). If tho DTr 
is not cleared after each word transfer, a 
timing error occurs at the end of the next 
word (i.e. 33 micron econd-3 later). 
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in continuous mode, the DTP i^i set at the end 
of the block in which WC overflow occurred. 
Tho» a fori, if no n-w function is -specified, 
the tape continues to move but the writers 
ato disabled, and an error will occur. 



All the details of tho READ ALL function 
description apply. The WRITE ALL function 
in used to write an unusual format (such at, 
block numbers on DECtape after taming and 
mark tracks have been recorded). The word 
which causes WC to overflow is the last one 
written in NM or CM. The tape coiillminn 
to move but the writers are disabled, 

NOTE! Change of function must be delayed 
for 00 microsecond;* to in vn e recording ot 
last word. Alternativ. methodi set wo 
to one gt eater than desired number of word 
transform and chanqe function within 40 
microseconds aftor WC overflow. 

NOTEs The WC is in location V/SO 
The CA ia in location 7751 
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WRITE DATA 



Table 3-4 



Operation 



READ ALL For continuous mode, the DTP is raided and 
Continued) causes an interrupt at WC overflow orly. 
rf this interrvpt is ignored no more data 
t.annfera occur but tape motion continue'! .o 
EOT. 



Tho writo enable switch on tho TU r j5 or TU r >G 
must bo m write enable position for all 
WRITE functions. All the details of the 
READ DATA function description apply with 
the following exceptions. 

In normal mode, tho DTF is set to a 1 at the 
end of each block. If WC overflow did not 
occur in tho block just ended and a new 
function ia specified, the next block will 
bo processed provided the DTK !.aa been cleared, 
If WC overflow did occur in the block just 
ondecj and no new function in iipoctflod, the 
tape continues to movw but the writers ai o 
disabled, and an error will occur. The 
remainder ot the block is written with 
Borons . 

In both CM and NM when partial Mocks are 
written, data transfer from core to DECtape 
stops at WC overflow. All zeroes art- 
written in the remaining data words of the 
block and the parity check character is 
computed over the entire block and recorded. 
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TabV l-'j The Error Flag 1 : 



Five types of errors can be detected in the 
use of DECtape: 

riming Error 
Parity Erro_- 
Seloct Error 
End of Tape 
Mark Track Error 

For all errors the EF is raised, a bit is set 
in the status register and an interrupt occurs 
(if the enable- to- interrupt bit has been set). 
The DT5F instruction skips on tho inclusive 
OR of those error bits; hence, each status 
bit must be checked to determine tho kind of 
error. For all but the parity error, the 
selected tr.in'iport in stopped anJ the EF in 
raised at th.> time of the error detection. 
No DTF ocoun. For a p.irity error, the 00 
lit remains 1 (i.e., motion continued and 
th<- KF ii r«t'<ed •jlmultmv on', ly with the 
DTP in I'M. Only 1 interrupt occur-tj hence 
th" proqram munt check th< 111-. 



A par it/ error in CM ral-es the EF at the end 
of I ie block in which the pant, occurs 
causing an interrupt (it enabled). If no 
program action is taken, e.g. stop transport 
or reverse and re-read, data transfer continues 
anu the DTF is raided and causes an interrupt 
it WC overflow ind end of final block read. 
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ERROR BIT I 



END OF TAPE 
ERROR BIT 2 
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A mark track error occurs if the DECtape 
control fails to recognize a legitimate 
mark on tho mark track. The error may 
occur in all but tho move or writ^ tiding 
and mark track functions. In both CM, 
and NM, the LP is raised, tho tape transport 
stops and an interrupt occurs. 



An EOT error occurs when the DECtape enters 
either end zone with the GO bit - 1 and the 
forward/reverse direction bit set to continue 
in the same direction. In NM a.id CM data 
transfer stops at the last legitimate block, 
the EF is raised, tho tape transport stops 
and an error interrupt occurs. 



Select Error * - A select error will result 
under any of tho following conditions « 



1. 
2. 



3. 



4. 



Selection of none or more than 1 transport. 

Attempt to write on DECtape transport 

with WRITE LNABLE/WRIT": LOCK switch in 

the WRITE LOCK position. 

Attempt to select unit for any function 

with DECtape transport P EMOTE/orr/LOCAL 

switch in the orF or LOCAL (off-line) 

position. 

Attempt to write timing and mark tracks 

with the DECtape control switch in any i 

position other than write timing and maik ! 
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1.2.2.2 The Data Transfer Section 

The data transfer section (Figure 1-4) 
handles the flow of information between 
the multi cycle data channel of the 
computer, and the magnetic road/write 
heads. There are two types of 
information - data, and instructions 
from the tape which toll the controller 
what to do with the data. Tho instructions 
are recorded on the mark track, which 
feeds the window register and subsequently 
the data control logic. This combination 
looks at the mark track codes ani from them 
determines whether the tape heads are over 
end zones or recording zones; and if over 
recording zones, where in any particular 
block. Meanwhile, data from the three 
data heads, and timing pulses from the 
timing track heads are feeding the data 
buffer and tho data control logic 
respectively. The timing pulses are 
used to strobe tho mark track and data 
track information at the proper time. 
Data comes into tho controller in bytes 
of three, therefore the data buffer is 
basically two 6-bit -shift registers. 

As the data is shifted in, the longitudinal 
parity buffer calculates the parity of 
each track. When a complete blcck has 
been read, this buffer should be all 
ones if no error has been detected. If 
it is not all ones, then a parity error flag 
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Table 1-5 



SELECT ERROR track. 

(continued) 5. At' erupt *~o perform any function othe- than 
write timing and mark tracks with the 
DECtape control switch in the write timing 
and mark track position. 

6. Attempt .to execute unused function (Octal 
code 7) . 

*No-tape or tape-run-off-reel conditions 
are not detectable. 



PARITY ERROR Parity Error - A parity error occurs only 
during the READ DATA function for a 
hardware computed parity check character 
(PCC) failure. 



TIMING ERROR Timing Error - A timing error (program 

malfunction) \b a data miss or program failure 
to clear the DTP status bit. A timing error 
occurs also if the program switches to READ 
or WRITE DATA function while the DECtape is 
currently parsing over a data area on tape. 
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is raised. 



During a Read operation the data buffer 
accumulates a complete 12-bit word, 
and transfers it to the DECtape buffer 
for temporary storage. The Data 
Channel flag is then raised and a 
multi cycle data chennel bleak initiated. 
During the break, this word is transferre. 
out of the DECtape buffer into the 
location specified by the current 
address register at location 7750. Tho 
would count at location 7751 is in- 
cremented. The computer is allowed a 
maximum of 33 us. to complete this 
operation. 



If the computer has not responded in 
time, an error flag is raised to show 
the timing error. 



Alternately, if a write operation is 
required, tho TC08 requests a multi 
c>cle data chennel break. The computer 
tranrfors the word to be written into 
th" DECtape buffer, which is then 
transferred m'-o the Data Buffer at 
the right time. Trom the data but for 
it is shifted out and written onto the 
♦-ape. Meanwhile, the IC08 requests 
another word from the computer as goon 
at. the DECtape buffer is emptied into 
the Data Buffer, and the TC08 is ready 
to write the next piece of data. 
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At the end of a transfer, the word 
count overflows, and the DEC tape flag 
is raised. Then a Pi to location 
is initiated, as explained in Tabli 
1-4. 



1.2.2.3 The Formatter Section 

Before a real of DECtapo can be u«jed in 
a system, it must first bo formatted. 
This involves writing the proper mark 
track codes, numbering the data blocks, 
and writing in the timing track. A 
program called tho DECtape Formatter is 
available for doinq this. Tho program 
specifics tho Write Timing and Mark 
Track function and transfers tho 
correct mark trac 1 . code through the 
data chrnnel into tho DECtapo buffer, 
as shown in figure l~'>. Only bits 
0, 3, 0> and 9 aro used. Tho controller 
switch must bo on WRTM. Thoie bits 
, are loaded into the pioper shift 
register of thr« Data Buffer, which 
then shifts them into the mark track 
write head and so to the tape. In 
normal mode the DECtape flag is 
raised after each word is transferred to 
the mark track. In continuous mode, 
tho DECtapo flag is raised when tha 
Word Count overflows. Meanwhile, 
the timing track writer i* recording 
clock pulaen on tho timing track. 
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'the lilotk number, are written h. 
WKLTK ALL mode alter tho mark and 
timing tracks? hove been written. 
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Table 1-6 



INDICATOR 
NAME 



DTf 



SHEET 



OP J&&. 



DEC FORM NO 

rm» iosa 



INDICATOR FUNCTION 



This flag indicates timing errors. 



This lamp reflects the state of the DECt"»pe 
flag, (on indicates an operation eompletod) 



The Data Flag ia set vhen tho controller needs 
to transfer a data word through the thro -cycle 
break. 



The Word Count flag is zeroed whenever the word 
count register overflows. 



U+M This is the output of the up to speed delay. 

When tho light ia on it indicates that the tape 
is not yet up to speed. 
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1.3 TC08 Operator Controls and Indicators 

Tho single switch, WRTM/NORMAk, and an array of lights 
are all with which the opeiator of the* TCflB controller 
need concern himself. The operation of the transports 
is explained in thoir loapoctive manual a. The 
TC08 switch (located oh tho left-hand side of the 
logic panel) puts the controller in write timing and 
mark track mode or else in normal, or everv other mode, 
depending on the settings, SWTM or NORMAL respectively. 
Table 1 -6 summarizes the function of each indicator. 



Table 1 



6 The Indicator Panel 



INDICATOR 
KAMB 



INDICATOR i-UNCTION 



USR 



The Unit Select Register which specifies 
which transport in to be activated. 



Tho Motion Register specifies the three 
possible movements of the reel. 



FR 



This four-bit runctlon Register specifies one 
of ceveral possible operations in either of 
two modes, 



SNI Enable the interrupt when on indicates that 
the controller can cause a program interrupt 
when an error flag or tho DHCtapo flag is 
set. 
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NAME 



END 



SE 



sheet JL1_ or & $.. 



Tabic 1 - (> 



OEC FORM NO >»-!0» 
OR* 1C9 



INDICATOR FUNCTION 



This flag is sot if any one of the five following 
error flags come up. These conditions stop 
transport motion, except for the parity error 
of bit 4, and all cause a program interrupt if 
the facility is enabled. 



Tho output from the mark track instruction 
roqister is tested every time an instruction 
appeal b. if no instruction appears, this 
indicates that tho mark track is not recorded 
properly and therefore an error has occurred. 
MK and therefore MI" are sot. 



If the instruction roginter of tho mark tracK 
decodoa an end ^ono indicator, this flag and 
IT aro Mft. A subsequent program interrupt 
stimulates tho computer to determine the cause 
of the interrupt. 



This flaq indicates select error* when control 
wwitch states and Status A function states aro 
compared and found incongruous. 



MR This en or occurs if the longitudinal parity 

buffer nhows nn error at the end of a hlook daring 
*a road data function. 
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Table 1 



indicator 
name: 



WTM 



LPD 



INDICATOR PUNCTION 



UTS This Up-to-Spoed flip-flop is set as soon as the 
tape transport roaches an acceptable speed. 



OEC FORM NO 
DRA 109A 



This flag, when set, indicates that the writers 
are enabled. 



This moans the SWTM/normai, twitch is in write 
timing and mark track mode (SWTM) . 



These six indicators reflect the state of the 
Longitudinal Parity Buffer. 



STATE These bits make up the state generator, a ring 
counter, which steps from an idle state through 
fiva other states and back to idle, as a block 
pasBos the tape heads. 
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Table l 



"" jndTcator"" 

NAME 


INDICATOR FUNCTION 


MC 
CO, CI 


These throe bits represent a threo-blt switched 
tail counter composed of bits MCOO, MC01, MC02. 


Then** are th<» flip-flops which constitute the 
counters of the timing generator. 


DTI) 


These lights reflect the statesof the 12-oit 
DECtap* buffer. 


WINDOW 


The Window Register is a simple shift register 
which receives the instruction codea from the 
mark track and unes the codes to cot the State 
Generator. 
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Table 1-6 



INDICATOR 
NAME 


INDICATOR FUNCTION 


BM 


Block Mark is the first bit to which the state 
generator moves. It is sot when forward 
block makr is in the data buffer. 


RC 


The Reverse Checksum state occurs whf>n the 
Reverse PCC Marie cell is encountered. 


D 


The Data State starts with the first block that 
contains data (The Reverse Final Mark) and 
finishes when the noxt-to-last data block (the 
Profinal Mark) Passes the road heads.) 


P 


The Final State occurs during the last cell 
which contains data (the Final Mark.) 


CK 


The Checksum State occurs when the PCC Mark 
cell passes the heads. During this state, 
the checksum ie deposited in the PCC Mark, if 
the TCOB is writing; it chocks for a parity 
error, if the TC08 is in a read operation. 


1 


The idle state. 
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1.4 Praqramminq Eiumples 

The following is tvn example of programming the TCOB. 
The program is written in PDP-8 Assembler languages. 

Problem! Find a given block, number 5. The transport 
number is 3. 



TAG 
SRCH, 



9 
1. 
FLAG 



TAPE, 



INSTRUCTION 







ION 




CLA 




TAD 


3614 


DTCA 




DTXA 




JMP I 


SRCH 



9990 



JMP 


FLAG 


DTSK 


JMP 


+ 2 


JMS 


TAPE 


HLT 




CLA 




wi'RB 


DCA 


TEMP 


AI.D 


0001 


SZA 




HLT 




CIA 




TAD 


TEMP 


AND 


1000 


£>ZA 




JMP 


ERROR 


JMP 


BLKNO 



REMARKS 



/Turn on Pi 



/Status A code for search, etc 
/Clear Status A 
/Load Status A 
/Return 



/Skip on flag 



/Error, DECtape flag was not 
set. Another system flag 
caused the PI 

/Road Status B 

/Store it away 

/Mask for flag 

/Flag is on 

/No flag - something wrong 

/Return Status B 
/Test for error flag 

/Go to error subroutine 

/Go to subroutine to get block 
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BLKNO, 



CLA 

TAD I CA 

TAD 7773 

SNA 

JMS WRT , 

CIA 

TAD 5 

CIA 

TAD I CA 

CIA 

DCA WC 

CLA 

TAD 0100 

DTXA 

ION 

JMP 1 SRCH 



/Get block number 
/Test for block 5 

/This is block. 5-start writm 

/Not block 5 

/Get a 5 

/Make 2's compliment of 5 

/Add present block 

/2's compliment it 

/Put result in WC 

/Get next Status A 

A* OR into Status A, CM 

/Turn PI 

/Go back to main program 
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1.6 Adjustment Procedures 

1.6.1 Delay3 and Clock 



1.6.1.1 The posts on the G888 reader writers 

should not be adjusted. They are pre-set 
in Module Production. 



1.6.1.2 



Set the XSTA Dy to 5 us. This delay will 
be triggered by the following program: 



0000 
0001 
0002 



INSTRUCT TON 

7604 
6766 
5000 



DESCRIPTION 

Load AC from SR 
Load Status A 
Jump to Zero 



1.6.1.3 



The output of the delay is on pin D18T2. 
Adjust the bottom pot of the M302 in 
D16 so that the output sijnal has a 
positive duration of 5 microseconds. 

The Status A register can also be 
tested with this program. By placing 
the data switches to A "1", the 
corresponding Status A bits will be set 
to A "1". 



1.6.1.4 To chock tape motion, set. switches 0, 
1, and 2 to select a transport and 3 
and 4 to determine direction and motion. 

1.6.2 Sotting the Clock 

1.6.2.1 The M401 clock will be enabled by the 
following procedure. Do not attempt 
to ground any signals with jumps; or 
modules may be destroyed. Toggle in 
the following program. 
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1.5 Equipment Description 

1.5.1 Hardware 

The TC0B Con&ibtc of two mount mq panels of M series 
logic, an indicator pfir»l, and associated power 
su^olies and controls. The loqic and indicator 
panel are mounted in the same cabinet as the power 
supplies, the power control and tape transports 
according to the conf iguiat ions described in the 
PDP- » Installation Manual. 

1.5.2 Envuomnental Requirements 

The DECtape system is dengned to operate in a 
temperature range from 65 F (18 C) to 90 F (35 C) 
bt a relative humidity of 10% to 55% with no 
' condensation. The air should be free of dust and 
corrosive pollutants. 

1.5.3 Power Requirements 

Table 1-7 lists the primary power requirements 
for a DECtape system. 



Table 1-7 DECtape Power Requirements 



Configuration 
(no. of 
Transports) 

TU56 


NO. Of 
Cabinets 


AC 1 

Current 


Dissipation 


"(Amps) • 


Heat Power 
BTU/HR (KW) 
(max) 


1 


1 


4 


1,516.6 446 


2 


1 


/ 


2,706.6 756 


3 . 


1 


10 


3,896.6 1,146 


4 


2 


13 


S086.6 1,4% 
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0000 
0001 
0002 
0003 
0004 



I NSTRUCTION 

7604 
6762 
6>6? 
7200 
5002 



DESCRIPTION 

Load AC from SR 
Clear Status A 
XOR Status A 
Clear AC 
Jump to 2 



Remove the tape from the transport and 
place it on line write enable. Turn 
the switch WRTM/NORMAL to WRTM. Set 
the data switches 4, 5, 6 and 7 to a 
one (l)j hit Load Address and start. A 
WRTM function will be executed on unit 
eight (8), and the clock will run. 

The output of the clock is on pm D15D2. 
Adjust the pot on the M401 in D15 so that 
,he pulse repretition rate at this pin 
is 8.33 microseconds. 

1.6.3 The Unit or Motion Delay 

1.6.3.1 LJad the DECtape basic exerciser and run 
test zero (0) to make the tape rock. 

1.6.3.2 The output of the U + M Dy is on pin D14K1. 
Adjust the top pot on the M307 in Dl4 so 
that a positive signal with a positive 
duration of 120 milliseconds appears on 
this pin. 

1.6.4 The Rote Delay 

1.6.4.1 The output of the ST Dy is on pin D14IIZ. 
Adjust the bottom pot on the M307 and D14 
for a positive signal with a duration of 
70 microseconds on this pin. 

1.6.5 Cross Talk Delays 

1.6.5.1 The output of TP0 XTLK Dy is at pin A14F2. 
Adjust the top pot of the M302 in slot 
A14 so that this pin gives a jositive 
signal with u durction of 10 microseconds. 
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1.6.5.2 The TP1 XTLK Dy output is at pin A14T2. 
Adjust the bottom pot of the M302 in 
location A14 so that this pin gives a 
positive signal with a duration of 10 
microseconds. 

1.7 Summary of statistics 

The following tables summarize the errors, func- 
tions, flags and critical timin" specifications 
of a DECtape system. 

Table 1-8 Summary of Errors 



FUNCTION 


ERROR 


IN NORMAL OR CONTINUOUS MODE) 


Move 


Select 
EOT* 


Error 


Search 


Select 

EOT* 


Error 




Timing 


Error 1 




MK TRK 


Error 


Read Data 


Select 
EOT* 


Error 




Timing 


Error 




Parity 


Error 




MK TRK 


Error 


Read All 


Select 
EOT* 


Error 


. 


Timing 


Error 




MK TRK 


Error 


Write Data 


Select 
EOT* 


Error 




Timing 


Error 




MK TRK 


Error 

•End of Tape 
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Table 1-9 Summary of Functions 



FUNCTION 


NORMM- MODE (NM) 


CONTINUOUS MODE (CM) 


0. 


Move 


DTPi No Interrupt 




! 






CA*i ignored 


Same 


as NM 






WC**i Ignored 






1. 


Search 


DTFt Interrupt at each 
block mark 


DTFt 


Interrupt at each 
block mftrK if WC has 
overflowed 






CA« Mo incremented 


CA« 


Not incremented 






WCi Incremented at 


WAi 


Incremented at each 






each block mark 




block mark 


2. 


Read 


DTFt Interrupt at end 


DTFt 


Interrupt at end of 




Data 


of each block 




block if WC has 
overf lowed. 






CAt Incremented at 


CAt 


Incremented at 






each word transfer 




each word transfer 






WC« Incremented at 


WCt 


Increnented at each 






each word transfer 




word transfer. 


3. 


Read 


TPTt Interrupt at each 


DT**t 


Interrupt at WC 




Ail 


word transfer 




overflow 






CAt Incremented at each 


CAt 


Incremented at each 






word transfer 




word transfer. 
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Table 1-H 



FUNCTION 



EKROR (IN NOKMAL OR CONTINUOUS MODE) 



Write All 



Write Timihg 
& Mark Tracks 



otc mm no ti-ioa 

OR* 1UI 



Select Error 
EOT* 

Timing Error 
MK TRK Error 

Select Error 
Timing Error 



*End of tapo 
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Table 1-9 



FUNCTION 


NORMAL MODE (NM) 


CONTINUOUS MODE (CM) 




WC: Incremented at each 


WCt Incremented at each 






word transfer 


word transfer 


4. 


Write 
Data 


Same as 2 . 


Same as Read Data 


5. 


Write 
AH 


Same as 3, 


Same &s Read All 


l>. 


Write 
Timing 
& Mark 

Tracks 


Snme as 3, 


Same as Road All 


7. 


Unuttcd' 


*# 





♦Current Address (CA) is in location 77^1 
**Word Count (WC) is in location 77 e 
***Xf u&ed hy mistake, the control qiv^u a 
Select E^ror (SK) 
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Table 1-10 Summary of Tuning 



OPERATION 




TIME 


Time to answer data 


channel 


Up to 33 microseconds 


request 






Word Transfer Rate 




1 12-bit word every *33 
Microseconds 


Block Transfer Rate 




1 129 Block every 25 
railliseconds 


Start Tune 




375 milliseconds (+ 20%) 



Stop Time 

Turn Around Time 

Search - Read Data Function 
change for present 
block 

Search - Write Data Function 
change for present 
block 

Read - Search Function change 
fcr next block number 

Write - Search Function change 
for next block number 



375 milliseconds (+ 20%) 

Up to 400 microseconds 

Up to 400 micor seconds 
Up •to 1000 microseconds 
Up to 1000 microseconds 
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Table 1-10 



OPERATION 



DTF to beginning of next data 
a lock 

DTF Occurrence: 

Move: :3i. CM 
Search: ICt 
Read Data: KM 
Write Data: KM 
Search: CM 
Read Data: CK 
Write Data: CM 



1.7 milliseconds 



Every 54 milliseconds 

(WO X53 milliseconds 
(No. of blocks) 
X53 milliseconds 



Write Alls KM 




Every 33 nicroseconds 


Write Timing & Mark Tracks: 


KM 




Read Alls CM 






Write All: CM 




(WC) 33 microseconds 


Write Timing & Mark Tracks: 


CM 
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